Polymorphisms in IRG1 gene associated with immune responses to hepatitis B vaccination in a Chinese Han population and function to restrain the HBV life cycle.
Vaccination against the hepatitis B virus (HBV) is extensively used as an effective method to prevent HBV infection. However, nearly 10% of healthy adults fail to produce a protective level of antibodies against the hepatitis B vaccine, and multiple genetic variants are known to affect the immune response to the hepatitis B vaccine. The aim of the present study was to investigate the association between polymorphisms in immunoresponsive gene 1 (IRG1) gene and the immune response to hepatitis B vaccination in a Chinese Han population. Four single nucleotide polymorphisms (SNPs) located in the IRG1 gene were genotyped in 1230 high-responders and 451 non-responders to hepatitis B vaccination. The SNPs rs17470171 and rs17385627 were associated with the immune response to hepatitis B vaccination (P = 0.014 and 0.029, respectively). In addition, the haplotypes G-A-A-A (rs614171-rs17470171-rs9530614-rs17385627, P = 0.0042, OR = 0.68) and A-A (rs17470171-rs17385627, P = 0.0065, OR = 0.72) exerted a protective role in the immune response to hepatitis B vaccination. Allele 'A' of rs17470171 and allele 'A' of rs17385627 show higher levels of expression for the IRG1 gene compared with allele 'C' of rs17470171 and allele 'T' of rs17385627 as demonstrated by luciferase reporter and overexpression assays. In addition, we observed that IRG1 inhibited the HBV life cycle and that IRG1 rs17385627 allele 'A' was more effective than rs17385627 allele 'T' at eliminating HBV in HepG2.2.15 cells. These findings suggest that polymorphisms in the IRG1 gene are associated with the immune response to hepatitis B vaccination. The antiviral effect of IRG1 was confirmed using HBV infection cell models.